Mouton and Cloes Archives of Public Health 2013, 71:16 
http://www.archpublichealth.eom/content/71/1/16 



ARCHIVES OF PUBLIC HEALTH 



COMMENTARY Open Access 



Web-based interventions to promote physical 
activity by older adults: promising perspectives 
for a public health challenge 

Alexandre Mouton" and Marc Cloes 



Abstract 

Regular physical activity is associated with a wide range of health benefits. As population age, promotion of 
physical activity should specifically target older adults, an expanding group involving potential higher health care 
costs in the near future. Innovative interventions focusing on physical activity behaviors of senior adults exposed 
promising results, most recently through the use of the Internet. If seniors and Internet are generally considered as 
two opposite concepts, arguments in favour of bringing them together in a public health perspective have been 
identified by the recent literature. Older adults are the fastest growing group of Internet users and are more prone 
than younger to use it for health-related subjects. Web-based interventions are effective in many health promotion 
sectors, including physical activity. This is particularly true when interventions target the environmental 
determinants of each senior citizen and are specifically designed for this population. Those early research findings 
must clearly be extended, particularly regarding to the long term effects of Web-based physical activity 
interventions. Solutions that will reduce the high dropout rate recorded in the existing literature must also be 
considered as a priority in order to ensure the development of this forward-looking field of research. 
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Background 

If the numerous health benefits of physical activity (PA) 
could be gathered into a pill, this would simply be the 
most prescribed drug in the world [1]. This statement is 
clearly appropriate since regular PA dramatically reduces 
the risk of chronic diseases such as cardiovascular dis- 
eases, diabetes, osteoporosis, several types of cancer and 
even depression [2]. As people age, PA offers great op- 
portunities to increase active and independent life ex- 
pectancies [3,4]. Beyond life expectancy, healthy life 
years could be increased by 2020 in the EU by 2.0 years 
for man and 1.4 years for women [5] in setting up ad- 
equate preventive strategies for healthier lifestyles, such 
as PA. Despite these proven health benefits, population 
in Western countries meet less and less the public health 
recommendations for PA when they get older [6,7]. If se- 
niors are the most growing age group and generate the 
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highest health care costs [7], the development of effect- 
ive interventions promoting PA among this population 
is dramatically needed. 

Research has shown that interventions targeting PA 
behavior of older adults can be effective [8,9]. Innovative 
strategies to reach this large and emerging population 
could be considered as a critical health challenge. Recent 
studies have shown that Web-based interventions to 
promote PA exposed promising effects [10], with at least 
as many positive outcomes as non Web-based interven- 
tions, and at a lower cost [11,12]. Nevertheless, an unin- 
formed public may be sceptical about implementing 
Web-based PA in older adults. The common popular be- 
lief arguing that seniors may be less prone than younger 
age groups to adopt new technological approach remains 
highly widespread. Then, one could address this ques- 
tion of major interest: "Are older adults ready for a 
Web-based PA promotion?" In this paper, we questioned 
the existing literature to provide a summarized and 
opinionated answer to this innovative issue. The low 
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number of papers available in this specific field of re- 
search dissuades us to propose a systematic review that 
would have been not relevant at this time. 

Main text and discussion 

Seniors' use of internet 

Older adults are the fastest growing group of Internet 
users. In 2012, 58% of the Belgian older adults (55-74 
years) were regularly connected to the web [13]. Further- 
more, Internet use among this age group will increase in 
the near future because baby boomers aged 50 to 64 
years are twice as likely as older adults (>64 years) to 
use the Internet to research information [14]. Moreover, 
older adults are more prone than younger people to use 
the Internet for health-related subjects [15]. As senior 
population is generally more concerned about health 
[16], we can consider that Web-based PA promotion re- 
search must actively explore how to maximize its im- 
pact, particularly to socioeconomically disadvantaged 
groups with restricted access to the digital technologies. 
Special attention should then be paid to the bridging of 
this digital divide. 

Effective in health promotion 

Web-based interventions are already widely used in the 
health promotion sector (eHealth). If interventions fo- 
cusing on dietary behavior [17], tobacco use [18], alcohol 
consumption [19] or depression [20] are already success- 
fully proposed on the Internet, even with seniors [21], 
there is no reason for excluding PA from this innovative 
approach. Moreover, the ongoing development of empir- 
ically based guidelines for tailoring health behaviors on 
the Web [22] could be relevant for PA promotion. 

Effective for older adults 

Research on Web-based PA promotion among older 
adults is still at an early stage of development. This com- 
puter technology was first proposed via an automated 
computer system [23], evolving to a computer-tailored 
[24], and finally to a Web-based format [25-28]. At each 
stage of this development, significant effects on PA be- 
havior were found [23,24,26-28]. Those results are par- 
ticularly of interest because benefits were also observed 
among sedentary people [27], and even among the eld- 
erly people [26]. If evidence about the long-term (one 
year) effectiveness of computer-tailored PA interventions 
for older adults is already available [29], literature is still 
lacking concerning long term effects of Web-based 
interventions. Positive impact of Web-based PA inter- 
ventions primarily concerns self-reported PA level 
[24,26,27,29], or even perceived barriers to PA [28,29]. 
Those results underline that the existing literature about 
Web-based interventions to promote PA by older adults 
is exclusively assessed by self-reported measures. It 



should therefore be kept in mind that people often 
overreport their physical activity [30]. The use of object- 
ive measures to assess PA is therefore recommended for 
future research. 

Targeting environmental determinants 

Environmentally tailored PA Websites could result in 
extra intervention effects on PA behaviors [24,31]. In- 
deed, a local neighborhood-environment focused PA 
website could be more effective at engaging participants 
than a motivational-information website [31]. Inclusion 
of database of local opportunities for PA, calendar of PA 
events in the community, maps of walking and cycling 
trails, or online forums providing support in finding a 
sport mate are then widely recommended. The use of 
state-of-the-art communication technologies in PA pro- 
motion is needed, especially as mobile devices are in- 
creasingly used, and even lead to improved PA levels 
among older adults [32]. Those up-to-date communica- 
tion tools provide opportunities for the participants to 
exchange information about their direct PA environ- 
ment, including GPS technology that gives them access 
to cultural and touristic information during their walks. 

Make it suitable for older adults 

The development of Web-based PA interventions for 
older adults involves a twofold adaptation. First, the 
most effective interventions to promote PA must be 
adjusted to the specificity of an online environment 
[33]. Interventions delivered via the Internet have the 
advantage to provide an individualized and tailored 
interface, with materials adapted to the individual 
characteristics and interest. Accessible anytime and 
anywhere, this interface has also the potential to pro- 
vide more interactive (e.g., PA forum) and multimedia 
(e.g., videos) applications in a theorically-driven for- 
mat. However, the added values of those specific 
components and of a theory-based approach for a 
Web-based PA intervention still need to be clearly 
demonstrated [10]. The further adaptation concerns 
older adults. A first specific care is about including 
examples of exercises that senior participants could 
do safely on their own, at home or in their 
neighbouring environment, with minimum equipment. 
Moreover, particular attention should be paid to the 
design of the Website, which could lead to an in- 
crease of the PA level when the interface is more 
interactive [34]. Tools have also been developed to 
create more "senior friendly" Websites with several 
adaptations, such as a larger text size, a break of 
lengthy text into short sections, or a single mouse 
click to access to the information [35]. Finally, 
current literature is very scattered regarding the the- 
oretical base used for the Web-based interventions to 
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promote PA by older adults. Some studies use a 
protocol which combines several theoretical models 
[24-26,29] (i.e., the intervention mapping protocol 
[36]) while others are based on a unique model 
[27,28] (i.e., the theory of planned behaviour [37]). 
The usage of a theory-based intervention may be an 
indicator of higher quality content and could be eval- 
uated by a validated assessment template for the use 
of behaviour change theories in PA Websites [38]. 
This 118 items evaluation template, including five 
categories of interaction strategies (knowledge, cogni- 
tive strategies, behavioral strategies, emotion-focused 
strategies, and therapeutic interventions) at five levels 
of interaction with the user (information or guide- 
lines, assessment, feedback, general assistance, and in- 
dividually tailored assistance), could be extended to 
the specific target group of older adults for a more 
reliable assessment of future interventions. 



Reduce the high attrition rate 

One of the most important failing of the Web-based 
PA promotion among older adults is about the high 
dropouts levels recorded in nearly all existing re- 
search protocols [25-27,31]. Approximately a 30% 
dropout rate is expected in a Web-based PA interven- 
tion, with systematically higher rates observed in the 
intervention groups compared to the control groups 
[27,29]. Limited skills in using the Internet and a 
subsequent lack of motivation could still represent a 
barrier to the participation of this age group. Com- 
puter training for senior adults should therefore be 
stimulated and incorporated in PA promotion inter- 
ventions in order to increase their self-efficacy regar- 
ding the Internet tool. In its systematic review, 
Brouwer et al. [39] exposed that only peer support, 
counsellor support, email or phone contact with the 
participants and regular updates of the website 
resulted in longer visit and more logins on the 
Website. Those statements are particularly of interest 
to reach people with low intention to be physically 
active who are generally less motivated by health- 
promoting interventions. This group definitively needs 
additional motivators. It may be then necessary to 
make Websites more interactive, dynamic, and ap- 
pealing for senior adults in order to extend their 
exposure and their engagement to a PA promotion 
program [40]. Developing effective Web-based inter- 
ventions to stimulate PA participation among older 
people is then a promising challenge. Social and gam- 
ing elements, adapted for this specific group, are 
some examples of components that could make the 
intervention more exciting. More research is then 
clearly needed to explore strategies that limit the high 



attrition rate in Web-based PA promotion among 
older people. 

Conclusion 

Web-based interventions designed to promote physical 
activity by older adults are still at an early stage of 
development. Nevertheless, research findings about 
Web-based interventions in other health promotion 
programs and among younger people are clearly 
encouraging. Table 1 provides a short overview of the 
current strengths, weaknesses, opportunities, and 
threats (SWOT) of the Web-based interventions to 
promote physical activity by older adults that has 
been pointed out in this article. The identification of 
the key internal (Strengths and Weaknesses) and ex- 
ternal {Opportunities and Threats) factors are import- 
ant to suggest recommendations for subsequent 
research in the field. 

In light of Table 1, if we consider that the suitabil- 
ity of the Internet tool for seniors is still a preoccu- 
pying issue, this turns out to be a temporary one. 
The next generation of seniors is actually much more 
likely to use new online technologies. However, 
particular attention must be paid to provide solutions 
that will reduce the high dropout rate recorded in 
the existing literature. Usage of senior-friendly 
Websites with original motivating components and 
including technologies that connect the participant to 
its close environment, are some examples of ground- 
breaking strategies that research must carry on in the 
near future. New technologies and older adults, two 
apparently opposite fields, could therefore be joined 
together for the welfare of public health. 



Table 1 Swot analysis of the web-based interventions to 
promote physical activity by older adults 



Strengths 


Weaknesses 


Evidence for a short 


Large amount of senior 


term effectiveness 


Internet non-users 


Environmentally tailored interventions 


Lack of social/interactive 


elements 


Cost-effective interventions 


High dropout rates 


Seniors' concerns 


Self-reported measures 


about their health 


to assess PA 


Opportunities 


Threats 


Create more "senior-friendly" Websites 


Uncertain long-term 




effectiveness 


Combine with social/cultural/gaming 


Fail to reach seniors with 


elements 


low motivation for PA 


Standardize theorically- 


Rise of the digital divide 


driven Websites 




Use objective measures to assess PA 
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Abbreviation 

PA: Physical activity. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contribution 

AM wrote the first draft of the manuscript. MC revised it critically and has 
given final approval of the version to be published. Both authors read and 
approved the final manuscript. 

Authors' information 

AM is a PhD student involved in the physical activity promotion field, 
especially among older people. This includes researches about Web-based 
interventions implemented at the community level. MC is a professor 
specialized in physical activity promotion at all levels and in the physical 
education field. 

Received: 6 May 2013 Accepted: 1 July 2013 
Published: 2 July 2013 

References 

1. Sallis RE: Exercise is medicine and physicians need to prescribe it! 

Br J Sports Med 2009, 43:3-4. 

2. Warburton DE, Nicol CW, Bredin SS: Health benefits of physical activity: 
the evidence. Can Med Assoc J 2006, 1 74:801 -809. 

3. Spirduso WW, Cronin DL: Exercise dose-response effects on quality of life 
and independent living in older adults. Med Sci Sports Exerc 2001, 
33(suppl 6):598-608. 

4. Vogel T, Brechat PH, Lepretre PM, Kaltenbach G, Berthel M, Lonsdorfer J: 
Health benefits of physical activity in older patients: a review. Int J Clin 
Pract 2009, 63:303-320. 

5. Lagiewka: European innovation partnership on active and healthy 
ageing: triggers of setting the headline target of 2 additional healthy life 
years at birth at EU average by 2020. Archives of Public Health 2012, 70:23. 

6. Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin BA, Amacera CA, 
Heath GW, Thompson PD, Bauman A: Physical activity and public health: 
updated recommendation for adults from the American College of 
Sports Medicine and the American Heart Association. Med Sci Sports Exerc 
2007, 39:1423-1434. 

7. Nelson ME, Rejeski WJ, Blair SN, Duncan PW, Judge JO, King AC, Macera CA, 
Castaneda-Sceppa C: Physical activity and public health in older adults: 
recommendation from the American College of Sports Medicine and the 
American Heart Association. Circulation 2007, 1 16:1094-1 105. 

8. Jancey JM, Lee AH, Howat PA, Clarke A, Wang K, Shilton T: The 
effectiveness of a physical activity intervention for seniors. Am J Health 
Promot 2008, 22:318-321. 

9. King AC: Interventions to promote physical activity by older adults. 
J Gerontol Biol Sci Med Sci 2001, 56A(Special Issue ll):36-46. 

10. van den Berg MH, Schoones JW, Vliet Vlieland TP: Internet-based physical 
activity interventions: a systematic review of the literature. J Med Internet 
Res 2007, 9:e26. 

1 1 . Wantland DJ, Portillo CJ, Holzemer WL, Slaughter R, McGhee EM: The 
effectiveness of Web-based vs. non-Web-based interventions: a 
meta-analysis of behavioral change outcomes. J Med Internet Res 2005, 

6:e40. 

12. Cobiac LJ, Vos T, Barendregt JJ: Cost-effectiveness of interventions to 
promote physical activity: a modelling study. PLoS Med 2009, 6:e10001 10. 

13. UNECE Statistical Database. http://w3.unece.org/pxweb/dialog/Saveshow. 
asp?lang=1. 

1 4. Internet Use Among Midlife and Older Adults: An AARP Bulletin Poll. 
http://assets.aarp.org/rgcenter/general/bulletin_internet_09.pdf 

15. Jones S, Fox S: Generations online in 2009. http://www.pewinternet.org/ 
re po rts/2009/Ge ne rati o n s-On I i n e-i n -2009.as px. 

16. Walker SN, Volkan K, Sechrist KR, Pender NJ: Health promoting life-styles of 
older adults: comparisons with young and middle-aged adults, 
correlates and patterns. Adv Nurs Sci 1 988, 1 1 :76-90. 

1 7. Kroeze W, Werkman A, Brug J: A systematic review of randomized trials 
on the effectiveness of computer-tailored education on physical activity 
and dietary behaviors. Ann Behav Med 2006, 31:205-223. 



18. Swartz LH, Noell JW, Schroeder SW, Ary DV: A randomised control study of 
a fully automated internet based smoking cessation programme. 

Tob Control 2006, 15:7-12. 

19. Khadjesari Z, Murray E, Hewitt C, Hartley S, Godfrey C: Can stand-alone 
computer-based interventions reduce alcohol consumption? A 
systematic review. Addiction 2010, 106:267-282. 

20. Griffiths KM, Christensen H, Jorm AF, Evans K, Groves C: Effect of web- 
based depression literacy and cognitive behavioral therapy interventions 
on stigmatizing attitudes to depression. Br J Psychiatry 2004, 185:342-349. 

21 . Xie B: Effects of an e-health literacy intervention for older adults. J Med 
Internet Res 2011, 13:e90. 

22. Lustria ML, Cortese J, Noar SM, Glueckauf RL: Computer tailored health 
interventions delivered over the web: review and analysis of key 
components. Patient Educ Counsel 2009, 74:156-1 73. 

23. King AC, Friedman R, Marcus B, Castro C, Napolitano M, Ahn D, Baker L: 
Ongoing physical activity advice by humans versus computers: the 
Community Health Advice by Telephone (CHAT) trial. Health Psychol 2007, 
26:718-727. 

24. van Stralen MM, De Vries H, Mudde AN, Bolman C, Lechner L: Efficacy of 
two tailored physical activity interventions for older adults. Am J Prev 
Med 2009, 37:405-417. 

25. Peels DA, van Stralen MM, Bolman C, Golsteijn RHJ, de Vries H, Mudde AN, 
Lechner L: Development of web-based computer-tailored advice to 
promote physical activity among people older than 50 years. J Med 
Internet Res 2012, 14:e39. 

26. Ammann R, Vandelanotte C, de Vries H, Mummery KW: Can a website- 
delivered computer-tailored physical activity intervention be acceptable, 
usable, and effective for older people? Health Educ Behav 201 3, 40:1 60-1 70. 

27. Irvine AB, Gelatt VA, Seeley JR, Macfarlane P, Gau JM: Web-based 
intervention to promote physical activity by sedentary older adults: 
randomized controlled trial. J Med Internet Res 2013, 15:e19. 

28. Hageman PA, Walker SN, Pullen CH: Tailored versus standard internet- 
delivered interventions to promote physical activity in older women. 
J Geriatr Phys Ther 2005, 28:28-33. 

29. van Stralen MM, de Vries H, Mudde AN, Bolman C, Lechner L: The long- 
term efficacy of two computer-tailored physical activity interventions for 
older adults: main effects and mediators. Health Psychol 201 1, 30:442-452. 

30. Adams SA, Matthews CE, Ebbeling CB, Moore CG, Cunningham JE, Fulton J, 
Hebert J: The effect of social desirability and social approval on self- 
reports of PA. Am J Epidemiol 2005, 161:389-398. 

31. Ferney SL, Marshall AL, Eakin EG, Owen N: Randomized trial of a 
neighborhood environment-focused physical activity website 
intervention. Prev Med 2009, 48:144-150. 

32. King AC, Ahn DK, Oliveira BM, Atienza AA, Castro CM, Gardner CD: 
Promoting physical activity through hand-held computer technology. 
Am J Prev Med 2008, 34:138-142. 

33. Kahn EB, Ramsey LT, Brownson RC, Heath GW, Howze EH, Powell KE, Stone 
EJ, Rajab MW, Corso P: The effectiveness of interventions to increase 
physical activity: a systematic review. Am J Prev Med 2002, 22:73-107. 

34. Hurling R, Fairley BW, Dias M: Internet-based exercise intervention systems: 
Are more interactive designs better? Psychol Health 2006, 21:757-772. 

35. Making your website senior friendly, http://www.nia.nih.gov/health/ 
publication/making-yourwebsite-senior-friendly. 

36. Bartholomew L, Parcel G, Kok G, Gottlieb N: Planning health promotion 
programs. San Francisco CA: Jossey-Bass; 2006. 

37. Ajzen I: The theory of planned behavior. Organ Behav Hum Decis Process 
1991,50:179-211. 

38. Doshi A, Patrick K, Sallis JF, Calfas K: Evaluation of physical activity web sites 
for use of behavior change theories. Ann Behav Med 2003, 25:1 05-1 1 1 . 

39. Brouwer W, Kroeze W, Crutzen R, Nooijer J, de Vries NK, Brug J, Oenema A: 
Which intervention characteristics are related to more exposure to 
internet-delivered healthy lifestyle promotion interventions? A 
Systematic Review. J Med Internet Res 201 1, 13:e2. 

40. Leslie E, Marshall AL, Owen N, Bauman A: Engagement and retention of 
participants in a physical activity website. Prev Med 2005, 40:54-59. 



doi:1 0.1 1 86/0778-7367-71-1 6 

Cite this article as: Mouton and Cloes: Web-based interventions to 
promote physical activity by older adults: promising perspectives for a 
public health challenge. Archives of Public Health 2013 71:16. 



